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PROBLEM TO BE SOLVED: To prevent fuel adhesion to a combustion chamber, 
to improve particulating of fuel, to improve forming of air-fuel mixture 
in the combustion chamber, and to increase combustion efficiency and 
exhaust emission control. 

SOLUTION: An injection valve 3 is disposed in the downstream of a 
throttle valve 15 of an intake passage. Air in the upstream of the 
throttle valve is jetted from peripheries 9a and 9b of the injection 
port of the injection valve 3 using pressure difference from a passage 8 
bypassing the upstream of the throttle valve 15. The high speed air flow 
jetted from the bypass passage 8 surrounds injected fuel and prevents 
diffusion of the fuel, and guides the fuel to a position near the center 
of the combustion chamber of the upper surface of the head of an intake 
valve 2 or a position near the center of the combustion chamber between 
the intake valve and a sheet 5. A high speed air flow forming means may 
be interchangeable with a pipe for guiding the fuel and air flow. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The fuel supply system of the engine characterized by having 
set up so that it may have a means to form high-speed airstream in an 
engine inhalation-of-air path at least in the fuel supply system 
equipped with the fuel injection valve at the time of low load driving 
and this high-speed airstream and the injection fuel of said fuel 
injection valve may arrive at the location of combustion chamber central 
approach , or the location of the combustion chamber central approach 
between an inlet valve and a sheet intensively , while on the top face 
of head of an engine inlet valve . 

[Claim 2] In claim 1, said fuel injection valve is arranged on the 
throttle valve lower stream of a river of said inhalation-of-air path. 
Said high-speed airstream means forming Make the throttle valve of said 
inhalation-of-air path bypass, and the air of the throttle valve 
upstream at the bypass path which blows off from the perimeter of the 
injection tip of said fuel injection valve High-speed airstream which 
blows off from the bypass path (high-speed airstream) the differential 
pressure of a throttle valve vertical style — being generated, 
surrounding the injection fuel of said fuel injection valve, and 
preventing diffusion of a fuel, so that this fuel may be led to the 
location of combustion chamber central approach, or the location of the 
combustion chamber central approach between an inlet valve and a sheet, 
while on the top face of head of said inlet valve The fuel supply system 
of the engine characterized by having set up. 

[Claim 3] It has two or more fuel injection tips to which said engines 
are 2 inlet valves / cylinder mold, and said fuel injection valve was 
equivalent to two inlet valves in claim 1. The branching path 
corresponding to each inlet valve is formed in the location near the 
cylinder of said inhalation-of-air path. To one side of this branching 
path The swirl control valve (it abbreviates to SCV hereafter) by which 
closing motion control is carried out according to an engine load is 
prepared. And said high-speed airstream means forming Make the throttle 
valve of said inhalation-of-air path bypass, and the air of the throttle 
valve upstream at the bypass path which blows off from the perimeter of 
each injection tip of said fuel injection valve Making it deviate to the 



direction which this high-speed airstream blowing off unifies the fuel 
injected from each fuel injection tip of said fuel injection valve, and 
does not have SCV among said branching paths The fuel supply system of 
the engine characterized by setting up and changing so that this fuel 
may be led to the location of combustion chamber central approach, or 
the location of the combustion chamber central approach between an inlet 
valve and a sheet with high-speed airstream, while on the top face of 
head of one of the two' s inlet valve. 

[Claim 4] It is the fuel supply system of the engine which two or more 
arrangement of the air port of said bypass path is carried out around 
the fuel injection tip of said fuel injection valve in claim 2 or claim 
3, and is characterized by these air ports differing in a path. 
[Claim 5] The fuel supply system of the engine characterized by having 
the lengthwise direction air-current means forming which makes the air 
current between engine inlet valve and sheet the flow of a lengthwise 
direction at least at the time of low load driving in the fuel supply 
system which equipped the engine inhalation-of-air path with the fuel 
injection valve. 

[Claim 6] In claim 5, the path of the throttle valve lower stream of a 
river of said inhalation-of-air path branches to two. When the auxiliary 
valve by which closing motion control is carried out according to an 
engine load is prepared in one branching path among this branching path 
and this auxiliary valve is closed The branching path of the direction 
which does not have an auxiliary valve functions as said lengthwise 
direction air-current means forming. The fuel supply system of the 
engine characterized by having set up so that the air which passes 
through a branching path without this auxiliary valve may bypass said 
fuel injection valve and may form a lengthwise direction air current in 
the location of combustion chamber central approach locally among 
between engine inlet valve and sheet. 

[Claim 7] It is the fuel supply system of the engine characterized by 
having two or more fuel injection tips to which said engines are 2 inlet 
valves / cylinder mold in claim 5, and said fuel injection valve was 
equivalent to two inlet valves, forming the branching path corresponding 
to each inlet valve in the location near the cylinder among said 
inhalation-of-air paths, and having established said lengthwise 
direction air-current means forming for said every branching path. 
[Claim 8] While said engines are 2 inlet valves / cylinder mold, the 
branching path corresponding to each inlet valve is formed in the 
location near the cylinder among said inhalation-of-air paths in claim 5 
and a fuel is injected by only one side of this branching path from said 



fuel injection valve It is divided into two near the cylinder of the 
branching path by the side of [ by which fuel injection is carried out ] 
this up and down. The fuel supply system of the engine characterized by 
having set up so that the auxiliary valve by which closing motion 
control is carried out according to engine loaded condition may be 
prepared in a bottom path among beam paths at this rate and it may 
function considering a top path as said lengthwise direction air-current 
means forming. 

[Claim 9] The fuel supply system of the engine with which an upper path 
is characterized by making it have functioned as said lengthwise 
direction air-current means forming when a path is divided up and down, 
the auxiliary valve by which closing motion control is carried out 
according to an engine load is prepared in that bottom path and this 
auxiliary valve closes a part of throttle valve lower stream of a river 
of said inhalation-of-air path in claim 5. 

[Claim 10] It is the fuel supply system of the engine which prepares the 
supplementary air path which said fuel injection valve is arranged on 
the throttle valve lower stream of a river of said inhalation-of-air 
path, and introduces the supplementary air from the throttle valve 
upstream of said inhalation-of-air path in the fuel supply system which 
equipped the engine inhalation-of-air path with the fuel injection valve, 
and blows off near the engine inlet valve, and is characterized by to 
have set up said supplementary air path so that the air of a lengthwise 
direction air current may be blown off towards the location of 
combustion chamber central approach among between said inlet valve and 
its sheet. 

[Claim 11] The fuel supply system of the engine characterized by 
arranging the idle control valve for controlling the cut valve or the 
idle rpm closed at the time of idle operation in said supplementary air 
path in claim 10. 

[Claim 12] In the fuel supply system which equipped the engine 
inhalation-of-air path with the fuel injection valve, each engine 
cylinder has two inlet valves. The throttle valve lower stream of a 
river of said inhalation-of-air path branches to two corresponding to 
said inlet valve. When the auxiliary valve by which closing motion 
control is carried out according to engine load operational status is 
prepared in one side of this branching path and said auxiliary valve is 
open The fuel supply system of the engine characterized by having set up 
so that the injection fuel of said fuel injection valve may deviate to 
the direction without an auxiliary valve among said branching paths when 
the fuel from said fuel injection valve is injected towards the both 



sides of said branching path and said auxiliary valve closes. 
[Claim 13] The fuel supply system of the engine characterized by for 
each engine cylinder to have two inlet valves, and for the throttle 
valve lower stream of a river of said inhalation-of-air path to branch 
to two corresponding to said inlet valve in the fuel supply system which 
equipped the engine inhalation-of-air path with the fuel injection valve, 
and to make the air port of the bypass path which takes in the 
supplementary air from the throttle valve upstream of said inhalation- 
of-air path counter the end side of the septum of said branching path in 
the upper location near [ said ] the branching path, and to change. 
[Claim 14] The fuel supply system of the engine characterized by 
connecting the pipe which leads the fuel injected to the location of 
combustion chamber central approach, or the location of the combustion 
chamber central approach between an inlet valve and a sheet while on the 
top face of head of an engine inlet valve to the injection tip of said 
fuel injection valve, and changing in the fuel supply system which 
equipped the engine inhalation-of-air path with the fuel injection valve. 
[Claim 15] In the fuel supply system which equipped the engine 
inhalation-of-air path with the fuel injection valve, said fuel 
injection valve is arranged on the throttle valve lower stream of a 
river of said inhalation-of-air path. It has the bypass path which 
bypasses said throttle valve and blows off the air of the throttle valve 
upstream from the perimeter of an injection tip of said fuel injection 
valve. The pipe towards an engine inlet valve is connected to the 
injection tip of a fuel injection valve. And the include angle of this 
pipe The fuel supply system of the engine characterized by setting up 
and changing so that the injected fuel may be led to the location of 
combustion chamber central approach, or the location of the combustion 
chamber central approach between an inlet valve and a sheet with the air 
which blows off from said bypass path, while on the top face of head of 
an engine inlet valve. 

[Claim 16] It is the fuel supply system of the engine characterized by 
for said pipe letting an injection fuel to the inside path, and having 
let the air from said bypass path pass to through and an outside path as 
duplex path structure in claim 15. 

[Claim 17] It is the fuel supply system of the engine which said engine 
equips each cylinder with two inlet valves, and it branches near the 
cylinder to two, and SCV by which closing motion control is carried out 
according to engine loaded condition is prepared in one side of this 
branching path, and is characterized by introducing said pipe into the 
direction which does not have SCV among said branching paths among said 



inhalation-of-air paths in claim 15 or claim 16 corresponding to this. 
[Claim 18] In the fuel supply system which equipped the engine 
inhalation-of-air path with the fuel injection valve, each engine 
cylinder has two inlet valves. The throttle valve lower stream of a 
river of said inhalation-of-air path branches to two corresponding to 
said inlet valve. And it has the bypass path where said fuel injection 
valve is arranged [ path ] on the throttle valve lower stream of a river 
of said inhalation-of-air path, said throttle valve is bypassed, and the 
air of the throttle valve upstream blows off from the perimeter of an 
injection tip of said fuel injection valve. The fuel supply system of 
the engine characterized by connecting the pipe towards an engine inlet 
valve to the injection tip of a fuel injection valve, making the outlet 
of this pipe counter the upstream of the septum which branches said 
inhalation-of-air path with the end face of this septum in a near 
location, and changing. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply 
system of the engine which equipped the inhalation-of-air path with the 
fuel injection valve. 
[0002] 

[Description of the Prior Art] the suction-port fuel injection equipment 
(fuel supply system) put in practical use more widely than before — the 
gaseous mixture of 177 pages - 181 pages "gasoline engine of symposium 
[ / 8th internal combustion engine ] lecture collected works ('90-1- 24, 
25, Tokyo) — it was what the injection fuel of a fuel injection valve 



collides and adheres to the partial part of the cylinder wall which 
counters, evaporates gradually, and is conveyed by the swirl in a 
cylinder as indicated by research" about formation. 
[0003] Moreover, so that it may be indicated by JP, 61-80365, U, JP, 1- 
76560, U, JP, 2-141678, U, JP, 2-141679, U, etc. So that it may be indicated 
by what the air from the throttle valve upstream was made to blow off 
around the nozzle of a fuel injection valve using the supplementary air 
path which bypassed the throttle valve, and attained fuel atomization to 
it, and JP, 61-16261, A and JP, 61-226563, A While making the injection fuel 
of a fuel injection valve collide with the inhalation-of-air path wall 
near a suction port Preparing the swirl path which makes the air from 
the throttle valve upstream blow off in a suction-port wall **** What 
prepared the pipe to which the air of the throttle valve upstream is led 
near the engine inlet valve is known so that it may be indicated by 
JP, 59-231133, A. 
[0004] 

[The technical problem which invention will solve and to carry out] 
Although it is carried to the airstream at which most fuels collide with 
an inhalation-of-air path wall surface or an inlet valve, or an inlet 
valve turns by the way although various fuel supply systems are proposed 
from before as mentioned above, and collided with the combustion chamber 
wall surface of a cylinder, while it has been liquefied, according to 
such a method, it is easy to go into a combustion chamber, without the 
ability evaporating the part adhering to an inhalation-of-air path wall 
surface, an inlet valve, and a cylinder wall. Consequently, since the 
incomplete combustion of the fuel which is not evaporated is carried out 
and it is exhausted, it becomes an ununiformity, and the gaseous mixture 
which becomes the cause by which the amount of unburnt hydrocarbon 
increases, and is introduced into a combustion chamber forms a deep gas 
reservoir in the lower part, and becomes the cause of reducing 
combustion efficiency. 

[0005] Therefore, conventionally, although the fuel which the 
inhalation-of-air line carried out fuel-injection timing of an injection 
valve before, and adhered to inhalation-of-air an inlet valve, 

etc. is made to evaporate with heat, just this is not enough as 
evaporation of a liquefied fuel, and especially enough at the time of 
low-temperature starting. [ just ] 

[0006] Although the approach of complicating the configuration of a 
piston conventionally, and giving turbulence to gaseous mixture and 
making gaseous mixture homogeneity according to the SUKYUSSHU 
effectiveness is indicated by the above-mentioned paper in order to cope 



with such a problem, the configuration of a piston becomes complicated 
and the increase of surface area and heat loss tend to increase. 
[0007] It is necessary to make the fuel of an injection valve detailed 
as other cures below at 10-micron meter. However, atomization of the 
fuel by the air current, the atomization by the supersonic wave, etc. 
can only process a little thing fuel, and since it has left the problem 
liquid-membrane-ized by adhering to a wall surface, an inlet valve, etc. , 
they have not resulted until they raise sufficient effectiveness. 
[0008] This invention is made in view of the above point, and the 
purpose solves the above-mentioned problem, makes confusion mind 
formation of a combustion chamber good, and is to offer combustion 
efficiency and the fuel supply system which can raise exhaust air 
purification. 
[0009] 

[Means for Solving the Problem] This invention proposes the following 
technical-problem solution means fundamentally, in order to attain the 
above-mentioned purpose. 

[0010] (l) One has a means to form high-speed airstream in an engine 
inhalation-of-air path at least in the fuel supply system equipped with 
the fuel injection valve at the time of low load driving, and it 
proposes what was set up so that this high-speed airstream and the 
injection fuel of said fuel injection valve might arrive at the location 
of combustion chamber central approach, or the location of the 
combustion chamber central approach between an inlet valve and a sheet 
intensively, while on the top face of head of an engine inlet valve. 
[0011] (2) Another proposes the thing equipped with the lengthwise 
direction air-current means forming which makes the air current between 
engine inlet valve and sheet the flow of a lengthwise direction at least 
at the time of low load driving in the fuel supply system which equipped 
the engine inhalation-of-air path with the fuel injection valve. 
[0012] (3) Another connects a pipe to the injection tip of a fuel 
injection valve, and proposes what leads an injection fuel to the 
location of combustion chamber central approach, or the location of the 
combustion chamber central approach between an inlet valve and a sheet 
while on the top face of head of an engine inlet valve with this pipe. 
[0013] In addition, although various means for improving the 
characteristics of mixing about 2 inlet valves / cylinder mold engine 
are also proposed, an example explains this. 
[0014] 

[Function] According to the technical-problem solution means of (1), 
even if it is at the partial-load-operation time, such as low loading, 



high-speed airstream can be locally generated using high-speed airstream 
means forming. And for example, if an injection fuel is made to collide 
with an inlet valve at the front like an inhalation-of-air line, local 
liquid membrane will be formed in the combustion chamber central 
approach on the top face of head used as the collision location. 
[0015] The adhesion fuel of a head is evaporated with heat by this 
condition, and fuel evaporation is promoted by the Venturi effect in 
case high-speed airstream passes an inlet valve, while the adhesion fuel 
which is not evaporated is blown away by the airstream of the high speed 
which aimed at the above-mentioned injection fuel collision, homotopic, 
or the location of the combustion chamber central approach between the 
inlet valve and sheet of that near and atomizing it. 

[0016] And they are agitated from a center by the vortex generated in a 
glow room, are diffused around it, and form good gaseous mixture in the 
whole combustion chamber while they prevent the reattachment of the fuel 
to a cylinder wall (combustion chamber wall), since this evaporation 
fuel (a atomization fuel is included) and high-speed airstream go into 
the central approach of a combustion chamber. 

[0017] moreover — even if a fuel will be atomized according to the 
Venturi effect of the high-speed flow which passes an inlet valve and a 
fuel will moreover adhere in part between an inlet valve and a sheet, 
when an inlet valve opens if it lets a fuel and high-speed airstream 
pass in the location of combustion chamber central approach among 
between an inlet valve and a sheet even if it is the case where an 
inhalation-of-air line is made to inject a fuel by the way — this — 
high-speed airstream — blowing away — it atomizes, and a atomization 
fuel should enter in the center of a combustion chamber straight, and 
since it is agitated by the vortex produced by high-speed airstream at 
this time, the same operation as the above should do it — good gaseous 
mixture — formation is realized. 

[0018] partial load operating range, such as low load driving with which 
the above-mentioned operation has the air rate of flow in an inhalation- 
of-air path in a low-speed condition, — setting — compulsory — high- 
speed airstream — forming — good gaseous mixture — since formation is 
promoted, it is especially effective, even if it does not borrow the 
force of the means which in high-speed load operation makes such high- 
speed air since the air current in an inhalation-of-air path is in a 
high-speed condition — good gaseous mixture — it can form. 
[0019] In addition, formation of the high-speed airstream at the time of 
low load driving leads the air of the throttle valve upstream to a 
throttle valve lower stream of a river in the style of [ of a throttle 



valve ] the upper and lower sides at a bypass path etc. using 
differential pressure, and is attained with devising the outlet of the 
bypass path, the direction of the air blowdown, etc. 

[0020] According to the technical-problem solution means of (2), the air 
current between an inlet valve and a sheet becomes a lengthwise 
direction, a combustion chamber is made to generate a small lengthwise 
direction vortex unlike the flow (lateral flow) along the slope of the 
conventional inlet valve, and a atomization fuel rides on this minute 
eddy, and is spread from the center of a combustion chamber. 
Consequently, wall surface adhesion can be prevented and uniform gaseous 
mixture is formed in a combustion chamber. 

[0021] leading a atomization fuel in the center of a combustion chamber 
like an operation of (1), since according to the technical-problem 
solution means of (3) the fuel injected is led in the location of 
combustion chamber central approach among between combustion chamber 
central approach, or an inlet valve and a sheet, without spreading a 
fuel with a pipe while on the engine top face of an inlet valve — 
adhesion of the fuel to a cylinder wall — it can prevent — good 
gaseous mixture — formation can be aimed at. 
[0022] 

[Example] A drawing explains the example of this invention. 

[0023] The 1st example of this invention is shown in drawing 1 - drawing 

4 . This example is an example of claims 1 and 2. 

[0024] An engine 1 is the usual gasoline engine. The fuel injection 
valve 3 is arranged two about an inlet valve in the throttle valve 15 
down-stream location of the inhalation-of-air path 22. As for a fuel 
injection valve (it considers as an injection valve hereafter) 3, an 
electromagnetic injector is used. The fuel injection tips 4a and 4b of 
the nozzle body 4 of an injection valve 2 have turned to the central 
site of a combustion chamber 10, while on the top face of head of an 
inlet valve 2. 

[0025] The air nozzle body 6 is formed in the surroundings of a nozzle 
body 4, and the nozzle holes 9a and 9b of the air nozzle body 6 are 
arranged in the tip periphery of the fuel injection tips 4a and 4b. 
[0026] Nozzle holes 9a and 9b turn into an air port of the path 8 which 
made the throttle valve 15 of the inhalation-of-air path 22 bypass, and 
the inlet port of the bypass path 8 opens a course of them for the 
throttle valve 15 upstream. 

[0027] The number of nozzle holes 9a and 9b is two, and the 
configuration, the include angle, and the location are set up so that it 
may arrive at the place (combustion chamber central approach near 



[ here ] an ignition plug 11) where the fuel injected from an injection 
valve 3 was surrounded by the high-speed airstream which blows off from 
the air nozzle holes 9a and 9b in, and it separated from cylinder 10 
wall while on the top face of head of an inlet valve 2 intensively. 
High-speed airstream is produced when the differential pressure of a 
throttle valve vertical style like low load driving becomes large. 
[0028] The jet from the air nozzle holes 9a and 9b is colliding aslant, 
and an ellipse-like jet' s (airstream' s) being compounded for the cross 
section, and changing the aperture of two nozzle holes 9a and 9b, a jet 
is deflected in the direction of broken-line B, and the injection fuel 
passing through the inside of this is also deflected in the direction of 
broken-line B. Nozzle holes 9a and 9b are designed so that this 
direction of deviation B may become among the annular sections (between 
an inlet valve 2 and its sheet) 5 the direction near the location 11 of 
combustion chamber 10 central approach, i. e. , an ignition plug. 
[0029] A fuel is made to blow off from an injection valve 3 in this 
example at the front like the inhalation-of-air line of an engine 1. 
[0030] At the time of partial load operation, the fuel injected from the 
nozzle 4 goes into orbit of the direction of B, without being surrounded 
from nozzle holes 9a and 9b to an air blast, and being spread, and 
collides with the location near [ as shown in drawing 2 ] the ignition 
plug 11 in the head top face of an inlet valve 2 locally. When an inlet 
valve 2 opens, as shown in drawing 3 , it is the high-speed airstream 
(at this time) from nozzle holes 9a and 9b. a fuel is injected from a 
nozzle 4 — **** — it passing through the location of combustion 
chamber central approach among the annular sections 5, and, while the 
fuel which adhered to the inlet valve 2 by this is blown away and 
atomized Evaporation promotion is carried out by the so-called Venturi 
effect attracted with negative pressure, it enters in the combustion 
chamber 10 center, and good gaseous mixture is formed in about 11 
ignition plug. 

[0031] According to this example, it can avoid that a fuel adheres to an 
inhalation-of-air tube wall, a cylinder wall, and a piston side, without 
spreading a fuel. 

[0032] Moreover, as shown in El and E2 of drawing 3 , the air E which 
passes along an inlet valve 2 flows so that a fuel may be wrapped, a 
fuel rides the flow of El, and is led in the center of a combustion 
chamber, and the reattachment to a cylinder wall is prevented. 
[0033] Furthermore, since minute turbulence can be built in a combustion 
chamber 10 with the air of an air nozzle 6 as another effectiveness of 
this example and the atomization fuel is spread from the center of a 



combustion chamber in this small vortex, homogeneity formation of 
gaseous mixture is promoted. 

[0034] Next, if an engine load increases, the pressure of an inlet pipe 
22 will increase, the rate of the jet B of nozzle holes 9a and 9b falls, 
and as A of drawing 4 shows, a fuel comes to be supplied to the annular 
section 5 at homogeneity. At this time, since the rate of El and E2 of 
the air which passes along an inlet valve 2 becomes large even if an air 
nozzle 6 does not form high-speed airstream, a fuel is re-atomized like 
D with inhalation air. 

[0035] Next, drawing 5 and drawing 6 explain the 2nd example. The 2nd 
example is an example of claim 1, claim 2, and claim 3. 
[0036] This example is the fuel supply system of the method which each 
cylinder 10 of an engine 1 has two inlet valves 2 and 21, and has two or 
more injection tips 4a and 4b to which the nozzle body 4 of a fuel 
injection valve 3 corresponded to two inlet valves. 

[0037] Septum 22' is prepared in an about ten-cylinder location among 
the inhalation-of-air paths 22, the branching paths 22a and 22b 
corresponding to each inlet valves 2 and 21 are formed, and the swirl 
control valve (it abbreviates to SCV hereafter) 13 of this branching 
path by which closing motion control is carried out, corresponding to an 
engine load in 22a on the other hand is formed. This SCV13 serves as 
close at the time of open and low loading at the time of a heavy load. 
[0038] On the other hand, a fuel injection valve 3 is located in the 
middle of the branching paths 22a and 22b on a throttle valve lower 
stream of a river, and arranges the air nozzle body 6 on the perimeter 
of the nozzle body 4 of an injection valve. The nozzle holes 9 and 91 
are located in the perimeter of a tip of the fuel injection tips 4a and 
4b, and the air nozzle body 6 injects the air of the throttle valve 
upstream from the air duct 8 which made the throttle valve of the 
inhalation-of-air path 22 bypass by nozzle holes 9 and 91. Nozzle holes 
9 and 91 are set up so that the high-speed airstream (high-speed 
airstream is produced when the differential pressure of a throttle valve 
vertical style becomes large like [ at the time of low load driving ]) 
which makes direction 22b which is not among [ SCV13 ] branching paths 
deflect the fuel injected from each injection tips 4a and 4b of a fuel 
injection valve 3 at the time of low load driving may blow off. If this 
makes nozzle holes 9 and 91 circular and it is made for the paths phi 2 
of 91 to differ as the path phi 1 of a nozzle hole 9 (phil> phi 2) It is 
the air blast which comes out of nozzle holes 9 and 91 colliding, and 
the jet of the shape of a **** ellipse shown by C of drawing 6 being 
formed, and changing paths phil and phi2 as mentioned above moreover. A 



difference arises in the force of that air blast, it deviates like B of 
drawing 6 , the injection fuel from the injection valve nozzles 4a and 
4b passing through the inside of this is also unified, and it is 
influenced by the above-mentioned air blast of a deviation. 
[0039] Therefore, if the deviation direction B is set as the central 
approach of a combustion chamber 10 among the annular sections between 
inlet-valve 2 and a sheet as shown in C of drawing 5 , it will be guided 
intensively in the C region shown in drawing 5 of the inlet valve 2 of 
the correspondence, the fuel injected from the injection tips 4a and 4b 
of a fuel injection valve 3 being deflected by branching path 22b of the 
direction which does not have SCV13 by the high-speed airstream which 
blows off from air nozzles 9 and 91 at the time of low load driving. 
Therefore, the fuel injected from an injection valve 3 collides with the 
location C near the ignition plug 11 of the annular section 5 of an 
inlet valve 2, without being surrounded by this airstream and spread. 
And if an inlet valve 2 opens, the adhesion fuel of C location will be 
re-atomized by the air blast B like the operation stated also in the 1st 
example, and about 11 ignition plug of a combustion chamber 10 will be 
supplied. 

[0040] Furthermore, at this example, at the time of low load driving, in 
a cylinder 11, a vortex occurs by the airstream from the branching path 
of one side, the whole is made to diffuse the detailed fuel with which 
this swirl enters in the center of a combustion chamber, and good 
gaseous mixture is formed because SCV13 closes. 

[0041] If a load increases and it becomes heavy load operation, SCV13 
will open. In this case, since the differential pressure of the vertical 
style of a throttle valve is in a small condition, the high-speed 
airstream from nozzle holes 9 and 91 does not arise, but the fuel 
injected separates, respectively, passes along the branching paths 22a 
and 22b, and collides with each inlet valves 21 and 22. 
[0042] In this case, since the air rate of flow of the inhalation-of-air 
path 22 is quick, a fuel is atomized with the inhalation air which 
passes along inlet valves 2 and 21. 

[0043] The structure of an injection valve 3 is shown in drawing 6 . The 
fuel injection tips 4a and 4b are formed in the nozzle body 4 of an 
injection valve 3. a valve 31 — electromagnetism — it can pull up 
according to the electromagnetic force of a coil. An injection valve 3 
is attached in an inlet pipe 22 through a seal 23. The air nozzle body 6 
is attached at the tip of a nozzle body 4, and the nozzle holes 91 and 
92 are formed. Air is introduced into an air nozzle 6 from the throttle 
valve upstream through the bypass path 8 established in the inlet pipe 



22. 

[0044] According to this example, even if it is the engine of 2 
inhalation-of-air valve specification per cylinder, the same 
effectiveness as the 1st example is acquired. 

[0045] The fuel which is the fuel supply system of the engine of the 
conventional 2 inlet valves / 1-cylinder specification illustrated in 
order that drawing 7 might compare with the 1st example of the above and 
the 2nd example, and was injected from the injection valve 1 goes into a 
cylinder 10 through inlet valves 2 and 21. A fuel adheres to Fl of a 
cylinder wall, and the F2 section then. Moreover, it is the fuel supply 
system of the engine of 1 inlet valve / 1-cylinder specification 
illustrated in order that drawing 8 might compare with the 1st and 2nd 
example of the above, a branching path is formed in the location near 
the cylinder among inhalation-of-air paths, and SCV13' is prepared in 
one side of this branching path. In this case, when SCV13' is closed at 
the time of partial load operation and a fuel and inhalation air are 
introduced into the branching path of those without SCV13' , the fuel 
injected from the injection valve 3 passes along an inlet valve 2, and 
adheres to the four Fcylinder 3 section. 

[0046] In the fuel supply system of these drawing 7 and drawing 8 , 
although a wall surface adhesion fuel gets heat from a wall and 
evaporates, in order not to move to the core of a cylinder and to make 
gaseous mixture into homogeneity by the swirl, powerful SUKYUSSHI is 
required for it. Even if it produces a vertical swirl, it is difficult 
for fuel vapor to move to a core. In addition, although SCV13 is used 
also in the 2nd example, since a atomization fuel focuses in the center 
of a combustion chamber, it goes into it and this is spread around it 
from a center in this case, fault like drawing 8 is not produced. 
[0047] That is, in order to solve the above problems, like the 1st and 
2nd example, while on the top face of head of an inlet valve 2, an 
injection fuel is brought together in the location (location near an 
ignition plug) of combustion chamber central approach at the front like 
an inhalation-of-air line, and if this is re-atomized according to the 
Venturi effect by the high-speed airstream from an air nozzle, it can 
attain. 

[0048] The fuel supply system of an engine another type [ conventional ] 
is shown in drawing 9 (a). 

[0049] In this conventional example, although the fuel injected by the 
inhalation-of-air path 51 from the injection valve 50 is carried to the 
airstream at which it turns by the suction port of the inhalation-of-air 
path 52, there is airstream along the slope on the top face of head, 



flow becomes a longitudinal direction, and the injection fuel which 
rides on this airstream collides with the combustion chamber wall 
surface 53, and forms liquid membrane 54. Consequently, it combusts 
incompletely, and liquid membrane is exhausted and becomes the cause by 
which the amount of unburnt hydrocarbon increases. Especially this 
problem is produced in a partial-load-operation region. 
[0050] In order to prevent this, as shown in drawing 9 (b), form a fuel 
injection valve 50 in the throttle valve lower stream of a river of the 
inhalation-of-air path 51, and also A means 57, for example, a 
supplementary air path, to form high-speed airstream in about 52 engine 
inlet valve at the time of low load driving is arranged (about the 
example of the means forming of high-speed airstream). It is attained by 
setting up the blow-off include angle which is mentioned later and from 
which the supplementary air from which the outlet of this supplementary 
air path 57 blows off serves as flow of a lengthwise direction in the 
passage location of an inlet valve 52. 

[0051] Since a fuel can be put on the high-speed airstream 56 from the 
auxiliary inhalation-of-air path 57, gaseous mixture can be formed in a 
combustion chamber center section and a fuel will not collide with the 
combustion chamber wall surface 53 even if it is at the partial-load- 
operation time if it does in this way, fuel adhesion is lost, combustion 
efficiency is made good, and the amount of the unburnt hydrocarbon under 
exhaust air is reduced sharply. 

[0052] An example (the 3rd example) for making drawing 10 realize the 
principle of drawing 9 (b) is shown. This example is an example of claim 
5 and claim 6. 

[0053] A fuel injection valve 60 is arranged at the throttle valve 67 
downstream of the inhalation-of-air path 69, this example divides the 
path of throttle valve 67 lower stream of a river into the main air duct 
66 and the supplementary air path 63 up and down among the inhalation- 
of-air paths 69, and the auxiliary valve 64 is formed in the main air 
duct 66 used as a bottom path. An auxiliary valve 64 is controlled to 
close using an actuator at the time of low load driving, or it is made 
to be interlocked with a throttle valve 67. The outlet of the 
supplementary air path (top path) 63 is set up so that air may be blown 
off towards the location of the central approach of a combustion chamber 
68 among the head peripheries of an inlet valve 61. It is made to be 
injected to combustion chamber central approach among the heads of an 
inlet valve 61 in the injection fuel by the injection valve 60. 
[0054] 67 hopes that there is no bypass 67, in order to bypass a 
throttle valve 67, to introduce the air of the throttle valve upstream 



into the nozzle of an injection valve 60, to make an injection fuel 
atomize and to do the following effectiveness so. 

[0055] In the above-mentioned configuration, an auxiliary valve 64 is 
closed at the time of partial load operation. Since the air which flows 
on throttle valve 67 lower stream of a river is led to the supplementary 
air path 63 which extracted opening area by this, the air rate of flow 
increases and high-speed airstream is formed. 

[0056] The fuel injected from the injection valve 60 collides with the 
combustion chamber central site on an inlet valve 61. The airstream 62 
from the supplementary air path 63 is supplied so that this injected 
fuel may be exactly hit on an inlet valve 61. When an auxiliary valve 64 
is closed, a great portion of air inhaled by the engine flows the 
supplementary air path 63. Thereby, the airstream 65 of a lengthwise 
direction is formed in a combustion chamber. Since a fuel rides on an 
air current and is intensively supplied to a combustion chamber central 
site, without gaseous mixture going to a longitudinal direction by this 
eddy, adhesion on a wall surface can be prevented. 

[0057] Moreover, since the auxiliary valve 64 is closed, airstream does 

not hit a fuel 66, but the spraying direction is not bent but goes 

straight on in the location aimed at on the inlet valve 61. 

[0058] At the time of full open operation, an auxiliary valve 64 is 

opened and air is inhaled without inhalation-of-air resistance by the 

engine. 

[0059] Drawing 11 is what applied the principle of the example of 
drawing 10 to the engine of 2 inlet valves / cylinder mold (the 4th 
example), and is the example of claim 7. 

[0060] It has two or more fuel injection tips to which the fuel 
injection valve 73 was equivalent to two inlet valves, and the branching 
paths 76a and 76b corresponding to inlet valves 70 and 70 are formed in 
the location near the cylinder among the inhalation-of-air paths 76. 
[0061] The branching path is divided into Maine passage 76a' (76b') and 
supplementary air path (lengthwise direction air-current means forming) 
76a" (76b"), respectively. Closing motion control of Maine style furnace 
76a' and 76b' is carried out by the auxiliary valve 71. Although the 
fuel is atomized also here by the airstream supplied from the air duct 
75 which bypassed the throttle valve 74, you may be the injection valve 
of the direction which does not have a bypass 75. It may be made for an 
auxiliary valve 71 to be interlocked with a throttle valve 74, and it 
may be driven with a negative pressure diaphragm so that it may open at 
the time of low loading and may operate with the negative pressure of an 
inlet pipe 76. 



[0062] Drawing 12 is also the application (the 5th example) of drawing 
10 , and is the example of claim 8. 

[0063] This examples of an engine are also 2 inlet valves / cylinder 
mold, the branching paths 84a and 84b corresponding to each inlet valve 
80 are formed in an about 85-cylinder location among the inhalation-of- 
air paths 84, and it is made to be injected from the fuel injection 
valve 81 only to one side 84b of this branching path in the fuel. It is 
drawing seen from width, it is divided into two near the cylinder of 
branching path 84b up and down, and the auxiliary valve 82 by which 
closing motion control is carried out according to engine loaded 
condition is formed in a bottom path among beam paths at this rate, and 
drawing 12 (b) is set up so that it may function considering the top 
path 83 as lengthwise direction air-current means forming. 
[0064] In this example, from one inlet valve, the gaseous mixture of a 
fuel and air is supplied and only air is supplied from another inlet 
valve. If it does in this way, it is [ cloth / in a combustion chamber 
85 / mixed / temper ] deep in a certain part, and a certain part can be 
made thin, it is made to burn in thin gaseous mixture, and lean burn 
mode can be obtained in the whole combustion chamber. 
[0065] Moreover, if an auxiliary valve 82 is closed at the time of 
partial load operation, it passes along the path 83 of an upper half, 
and air will serve as flow of a lengthwise direction, will flow in the 
combustion chamber 85 center of an inlet valve 80, and will form a 
longitudinal vortex. Gaseous mixture is agitated by this eddy and mixed 
temper cloth serves as homogeneity. 

[0066] The 6th example is shown in drawing 13 and it is the example of 
claim 9. This example divides a path up and down for a part of throttle 
valve 104 lower stream of a river of the inhalation-of-air path 107 of 1 
inlet valve / cylinder, and an auxiliary valve 103 is formed in that 
bottom path 107b, and when this auxiliary valve 103 closes, it is made 
for upper path 107b to have functioned as the same lengthwise direction 
air-current means forming as the 5th example. 105 is a bypass for fuel 
atomization which leads air to the point of an injection valve 106. 
[0067] According to this example, the air of the flow of a lengthwise 
direction flows into the combustion chamber center section of the inlet 
valve 89, the vortex of a lengthwise direction is generated in the 
center of a combustion chamber, a combustion chamber is well agitated in 
it, and good gaseous mixture is formed in it because air flows to path 
107b in the upper half of an inlet pipe when an auxiliary valve 103 is 
closed. 

[0068] The 7th example is shown in drawing 14 . This example is an 



example of claim 10. 

[0069] Although a fuel injection valve 95 is arranged also for this 
example at the throttle valve 91 downstream of the inhalation-of-air 
path 96, it is formed in the form where the supplementary air path 90 in 
which the auxiliary valve is not prepared bypassed the throttle valve 91. 
The air (supplementary air) from the throttle valve upstream introduced 
from the supplementary air path 90 blows off to about 94 inlet valve, 
and has formed the airstream of a lengthwise direction towards the 
location of combustion chamber central approach among between an inlet 
valve 94 and its sheet. 

[0070] For this reason, when a throttle valve 91 is except full open (at 
the time of partial load operation), air flows through the supplementary 
air path 90, and high-speed airstream spouts from the blowdown hole 93. 
This airstream is injected so that it may collide with the combustion 
chamber central site of an inlet valve 94. For this reason, a minute 
eddy is formed in the center section of the combustion chamber. Gaseous 
mixture is agitated by this eddy and the mixed temper cloth of a 
combustion chamber becomes homogeneity. 

[0071] Moreover, in this example, the cut valve 95 closed at the time of 
idle operation may be formed in the supplementary air path 90. It is 
because a rotational frequency will increase and fuel consumption will 
worsen at the time of idle operation, if the supplementary air is passed 
since there are few demand air contents. 

[0072] In order to raise precision furthermore, as shown in the 8th 
example of drawing 15 , it is good to use a control valve (solenoid 
valve) 124 for the supplementary air path 90. 125 is the control unit of 
a solenoid valve 124. 

[0073] An example of the timing diagram of the control action of a 
solenoid valve 124 is shown in drawing 16 . (b) shows the condition of 
the inhalation of air of a certain gas column. In this inhalation-of-air 
condition, a solenoid valve 124 is opened like (b), the supplementary 
air is supplied, and a minute vortex is formed in a combustion chamber. 
If the inhalation-of-air line is passing the supplementary air at the 
time of except, since the fuel which remained near the inlet valve will 
blow up to the upstream of an inlet pipe, this can be prevented if the 
above solenoid-valve control is performed. 

[0074] Moreover, inspired air volume will increase at the time of idle 

operation etc. , and a rotational frequency will increase it. 

[0075] (Ha) shows like the inhalation-of-air line of another gas column. 

Corresponding to this, a solenoid valve 124 is operated like (d). 

[0076] The modification (the 9th example) of the 8th example is shown in 



drawing 17 . The distributor 126 was formed instead of the solenoid 
valve 124 of drawing 16 . A distributor 126 supplies the supplementary 
air to the paths 127a, 127b, 127c, and 127d corresponding to each gas 
column. When each gas column is like [ inhalation-of-air line ], the 
timing to supply constitutes a distributor 126 so that air may flow. 
[0077] The motor which it is a rotating type, and 128 is that driving 
source, for example, may drive with an engine crank, and rotates 
synchronizing with rotation of an engine is sufficient as this 
distributor 126. The same actuation as the 8th example is possible also 
for such a configuration. 

[0078] Moreover, it may replace with the solenoid valve of the 8th 
example of the above, and opening control of the supplementary air path 
may be carried out by the idle roll control unit using the solenoid 
valve in which continuous control is possible. 

[0079] Drawing 18 is the 10th example of this invention, and is the 
example of claim 12. 

[0080] As for this example, each engine cylinder has two inlet valves 
109a and 109b, the throttle valve lower stream of a river of the 
inhalation-of-air path 107 branches to two corresponding to an inlet 
valve, and, on the other hand, the auxiliary valve 108 of this branching 
path by which closing motion control is carried out according to engine 
load operational status is formed in 107a. An auxiliary valve 108 is 
closed at the time of partial load operation, and is opened at the time 
of full open load operation. 

[0081] As shown in drawing 18 (a), when a fuel is equally injected 
towards the both sides of the branching paths 107a and 107b when the 
auxiliary valve 108 is open and nothing [ auxiliary valve / 108 ] closes, 
the fuel injection valve 110 is set up so that a fuel may be deflected 
and injected to path 107b without an auxiliary valve, as shown in 
drawing 18 (b). 

[0082] The configuration at the tip of an injection valve of drawing 18 
was shown in drawing 19 . Drawing 19 (a) is in the condition which 
supplies the fuel to one inlet valve, when having closed the auxiliary 
valve. The orbit of a fuel is deflected by applying the high-speed 
airstream which 113 is the blowdown path of the bypass path to which air 
is led for example, from the throttle valve upstream, and is spouted 
from this path 113 to the fuel immediately after the injection from the 
measuring orifice 112. This deflecting angle is path 107a of drawing 18 . 
[0083] Drawing 19 (b) shows the condition of having stopped the 
airstream from an air duct 113. A fuel is spouted straight ly, without 
bending. This is performed when the auxiliary valve 107 of drawing 18 



opens. 

[0084] according to this example, when an auxiliary valve 107 is closed, 
inhalation of air is supplied only from one path 107a, a big eddy is 
formed in a combustion chamber, and churning of air and a fuel is 
promoted — making — gaseous mixture — formation is made good. When 
the auxiliary valve 107 has closed, it prevents that an injection fuel 
adheres to this. 

[0085] The fragmentary sectional view of the 11th example and its plan, 
and drawing 21 are drawings which saw this example from another 
direction, and drawing 20 is the example of claim 13. 

[0086] Engines are 2 inlet valves / cylinder mold, and this example has 
branched to two corresponding to inlet valves 100a and 100b in throttle 
valve 99 lower stream of a river of the inhalation-of-air path 96. 
Bypass path 96a takes in the supplementary air from the throttle valve 
99 upstream of the inhalation-of-air path 96, and blows off on a 
throttle valve lower stream of a river. Air port 96a' of bypass path 96a 
is made to have countered the end side of the bridge wall 97 of a 
branching path in the upper location near the branching path. Moreover, 
the fuel injection valve 98 is arranged for the upstream very near air 
port 96a' on the septum 97 and the production of air port 96a'. 
[0087] The airstream supplied from bypass path 96a is spouted so that it 
may collide with the end face of a septum 97. A minute eddy will be 
formed in a combustion chamber center section if it does in this way. 
The fuel which blew off from the injection valve 98 is distributed to a 
combustion chamber, being in this eddy and being spread, and the mixed 
temper cloth of a combustion chamber becomes homogeneity. In this case, 
this with it better [ to have made it seldom inject a fuel in the 
outside 101 of inlet valves 100a and 100b ] (when a fuel is supplied 
outside, it is because a fuel disperses in the wall of a combustion 
chamber and an adhesion fuel is generated. ) can be attained with the 
directivity of spraying of an injection valve 98. 

[0088] Drawing 22 (a) shows the 12th example and is the example of claim 
14. 

[0089] This example connects a pipe 116 to the injection tip of a fuel 
injection valve 115, and it was made to lead the fuel injected to the 
location of combustion chamber central approach among between engine 
inlet valves 117 and sheets through a pipe 116. If it does in this way, 
an injection fuel will arrive at the location gone straight on and aimed 
at, without the air current of an inlet pipe 118 passing. 
[0090] Also in this example, it can prevent that an injection fuel 
adheres to a combustion chamber wall. 



[0091] Drawing 22 (b) is the modification (the 13th example) of the 12th 
example, and is the example of claim 15. A fuel injection valve 122 is 
arranged on throttle valve 121 lower stream of a river, and the air of 
the throttle valve upstream introduced from the path 120 which bypasses 
a throttle valve 121 blows off from the perimeter of an injection tip of 
a fuel injection valve 121. The pipe 119 towards an engine inlet valve 
is connected to the injection tip of a fuel injection valve 122, and the 
include angle of a pipe 119 is set up so that the injected fuel may be 
led to the location of combustion chamber central approach among between 
engine inlet-valve 117 and sheet with the air which blows off from the 
bypass path 120. 

[0092] Even when according to this example the same effectiveness as the 
12th example is done so and also an inhalation-of-air line performs fuel 
injection more by the way, by the airstream which blows off through the 
bypass path 120 and a pipe 119 the minute eddy 65 is formed in a 
combustion chamber, and the fuel injected by this airstream from an 
injection valve 122 atomizes — having — gaseous mixture — formation 
can be further made into fitness and, moreover, the responsibility of 
fuel control can be raised by the fuel supply at the time as an 
inhalation-of-air line. 

[0093] Drawing 23 is the modification (the 14th example) of the 13th 
example, and, as for a different point from the 13th example, an 
inhalation-of-air line makes a fuel-injection stroke a front. 
[0094] According to this example, the injection fuel which collided with 
the inlet valve 117 through the pipe 119 is atomized by the inlet valve 
117 by the airstream which blows off through a pipe 119. Also in this 
case, a fuel carries out opening of the pipe 119 to the combustion 
chamber central approach on an inlet valve. 

[0095] Drawing 24 is an example which shows the connection structure of 
the above-mentioned pipe 119 and an injection valve 122, and the air 
from the bypass path 120 is supplied to the chamber 123 prepared in the 
lower part of an injection valve 122. From here, it is supplied in a 
pipe 119 through a hole 124. Within a pipe 119, as an injection fuel is 
wrapped in air, it blows off from the edge 125 of a pipe, without 
colliding with a pipe wall. 

[0096] Drawing 25 is other examples of the above-mentioned pipe 119, and 
as pipe 119 duplex path structure, it lets an injection fuel pass to the 
inside path 119b, and they has let the air from the bypass path 120 pass 
to through and outside path 119a. 

[0097] Inside path 119b of a pipe 119 is made into the pressure and this 
level of an inlet pipe 118 through the free passage way 127. The air 



which blows off from outside path 119a through opening 119a' collides 
with a fuel 126, and is atomized. When there is no free passage way 127, 
119in pipe b becomes negative pressure with an injection fuel, and a 
fuel adheres to a breadth pipe wall. If the free passage way 127 is 
formed, the pressure within [ 118 ] inhalation of air and the pressure 
of 119in pipe b become equal, and breadth prevention ****** of a fuel 
can plan fuel antisticking. 

[0098] Drawing 26 is the 15th example of this invention, and is the 
example of claim 17 and claim 18 in the modification of the 12th - the 
14th example. 

[0099] This example is what was applied to the engine of 2 inlet valves 
/ cylinder mold, on the other hand, SCV108 of the branching path 
corresponding to inlet-valve 117a by which closing motion control is 
carried out according to engine loaded condition is formed in 118a, and 
the pipe 119 is introduced into direction 118b which does not have SCV 
among branching paths. A pipe 119 supplies a fuel only to one inlet- 
valve 117b, and has supplied it to the location of the combustion 
chamber central approach of inlet-valve 117b. 

[0100] If it does in this way, a fuel will come to be distributed 
centering on a combustion chamber, and its ignitionability of an 
ignition plug 131 will improve. Moreover, if the suction port of 
branching path 118a is closed by SCV108, a swirl will be formed in a 
combustion chamber and formation of gaseous mixture and combustion will 
be promoted. 

[0101] In the modification (the 16th example) of the 15th example, 
focusing on the head of inlet-valve 117b, as for drawing 27 , opening of 
the fuel is carried out, as for the pipe 119 so that it may be supplied. 
Gaseous mixture can be distributed over the core of a combustion chamber 
even if such. 

[0102] Drawing 28 is the modification of the dual structure pipe 119, it 
forms the wedge mold member 135 in the edge of a pipe 119, and it sets 
it up so that an injection fuel may collide here. Furthermore, 
atomization of a fuel is attained so that the air injected by the wedge 
mold member 135 from outside path 119a may hit. The example (the 17th 
example) which used the pipe 119 of drawing 28 for drawing 29 was shown. 
A fuel is divided in the two directions by the wedge member 135, and is 
distributed to each inlet valves 117a and 117b. 

[0103] Other examples of the dual structure pipe 119 are shown in 
drawing 30 . When blowing off from edge 119a', the air which passed 
along outside path 119a of a pipe 119 determines the direction of air 
port 119a' so that it may collide on an inlet valve 117 and in the 



clearance between inlet-valve 117 and a sheet 136. If it does in this 
way, a fuel can flow into a direct combustion chamber, and the air 
spouted from a pipe 119 will form the minute turbulent flow 137 in a 
combustion chamber, and it is not only used for the atomization of a 
fuel, but will promote mixing of a fuel. Furthermore, combustion is 
promoted by this turbulent flow. 
[0104] 

[Effect of the Invention] since a atomization fuel can be supplied to a 
combustion chamber as mentioned above according to this invention, 
preventing fuel adhesion on a combustion chamber wall surface — the 
gaseous mixture of a combustion chamber — formation can be made good 
and combustion efficiency and exhaust air purification can be raised. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the 1st example of this invention 

[Drawing 2] The explanatory view showing the fuel adhesion condition of 

the inlet valve after the fuel injection of the 1st example 

[Drawing 3] The explanatory view showing actuation of the 1st example 

[Drawing 4] The explanatory view showing actuation of the 1st example 

[Drawing 5] The explanatory view showing the 2nd example of this 

invention 

[Drawing 6] The sectional view showing the nozzle section of the 
injection valve used for the 2nd example 

[Drawing 7] The explanatory view having shown the trouble of the 
conventional example 

[Drawing 8] The explanatory view having shown the trouble of the 
conventional example 



[Drawing 9] For (a), (b) is the explanatory view showing the trouble of 
the conventional example, and the explanatory view showing the principle 
of this invention. 

[Drawing 10] The explanatory view showing the 3rd example of this 
invention 

[Drawing 11] The explanatory view showing the 4th example of this 
invention 

[Drawing 12] The explanatory view showing the 5th example of this 
invention 

[Drawing 13] The explanatory view showing the 6th example of this 
invention 

[Drawing 14] The explanatory view showing the 7th example of this 
invention 

[Drawing 15] The explanatory view showing the 8th example of this 
invention 

[Drawing 16] The timing diagram which shows the operating state of the 
8th example 

[Drawing 17] The explanatory view showing the 9th example of this 
invention 

[Drawing 18] The explanatory view showing the 10th example of this 
invention 

[Drawing 19] The explanatory view showing the nozzle section of the 
injection valve used for the 10th example 

[Drawing 20] The explanatory view showing the 11th example of this 
invention 

[Drawing 21] Drawing seen from another include angle of the 11th example 
[Drawing 22] It is the explanatory view in which (a) shows the 12th 
example of this invention, and (b) shows the 13th example. 
[Drawing 23] The explanatory view showing the 14th example of this 
invention 

[Drawing 24] The explanatory view showing an example of the injection 
valve and pipe which are used for the 13th and 14th example 
[Drawing 25] The explanatory view showing other examples of the above- 
mentioned pipe 

[Drawing 26] the explanatory view <BR> showing the 15th example of this 
invention — [Drawing 27] The explanatory view showing the 16th example 
of this invention 

[Drawing 28] The explanatory view showing other examples of the above- 
mentioned pipe 

[Drawing 29] The explanatory view showing the 17th example of this 
invention 



[Drawing 30] The explanatory view showing other examples of the above- 
mentioned pipe 
[Description of Notations] 

1 [ — Injection nozzle body, ] — 2 An engine, 21 — An inlet valve, 3 
— An injection valve, 4 4a — A fuel injection tip, 5 — Between an 
inlet valve and a sheet (annular section), 6 — Air nozzle body, 8 — A 
bypass path (high-speed airstream means forming), 9a, 9b — Air port, 9 
91 [ — SCV, 15 / — A throttle valve, 22' / — A bridge wall, 22a, 22b 
/ — A branching path, 57 / — A bypass path (lengthwise direction air- 
current means forming), 119 / — Pipe. ] — An air port, 10 — A 
combustion chamber, 11 — An ignition plug, 13 
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2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 

[a procedure 

revision] 

[Filing Date] June 12, Heisei 14 (2002. 6. 12) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 



[Method of Amendment] Modification 
[Proposed Amendment] 
[Claim(s) ] 

[Claim 1] In the fuel supply system which equipped the engine 
inhalation-of-air path with the fuel injection valve, the path section 
between the throttle valve of said inhalation-of-air path and a suction 
port is divided up and down. An auxiliary valve is prepared in the path 
of the bottom of them. Said fuel injection valve The fuel supply system 
characterized by considering as the configuration which is prepared so 
that it may be attached in the upper part of said inhalation-of-air path 
and fuel injection may be carried out towards the inlet valve of an 
engine cylinder, bypasses said throttle valve around the injection tip 
of this fuel injection valve, and draws the air of the throttle valve 
upstream. 

[Claim 2] It is the fuel supply system according to claim 1 with which 
control to be set up so that the outlet of an upper path may blow off 
air towards [ among the head peripheries of said inlet valve ] the 
location of the central approach of said engine cylinder among said 
inhalation-of-air paths divided up and down, to make it injected to 
combustion chamber central approach by said fuel injection valve among 
the heads of said inlet valve in the injection fuel, and to close said 
auxiliary valve at the time of low load driving, or it is made for the 
throttle valve to be interlocked with. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0012 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0012] Furthermore, it sets as a desirable mode of the above (1) and (2) 
to the fuel supply system which equipped the engine inhalation-of-air 
path with the fuel injection valve. The path section between the 
throttle valve of said inhalation-of-air path and a suction port is 
divided up and down, and an auxiliary valve is prepared in the path of 
the bottom of them. Said fuel injection valve It is prepared so that it 
may be attached in the upper part of said inhalation-of-air path and 
fuel injection may be carried out towards the inlet valve of an engine 
cylinder, and what was considered as the configuration which bypasses 
said throttle valve and leads the air of the throttle valve upstream to 
the surroundings of the injection tip of this fuel injection valve is 
proposed. Moreover, the thing controls to be set up so that the outlet 
of an upper path may blow off air towards [ among the head peripheries 



of said inlet valve ] the location of the central approach of said 
engine cylinder among said inhalation-of-air paths divided up and down, 
to make it injected to combustion chamber central approach by said fuel 
injection valve among the heads of said inlet valve in the injection 
fuel, and to close said auxiliary valve at the time of low load driving, 
or it was made to be interlocked with a throttle valve is proposed. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0021 
[Method of Amendment] Deletion 
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6a" (7 6b" ) ktZfti-tXf>t>. J<J>lfflF7 6 
a' M7 6 b ' (4»J#7 1 K«fc 9B8fflfflffll§ft5. 

iitt, jKmttg 9 # 7 4 * t u Ltzmmm i 

7 5 cr>M\ ^C0mM#X"$> r> X i> i V \ ft gJj# 7 1 (4, 
3£9#7 4kiil!j^S4 5£L-Ci4^U teftWfc: 
HH< 4 d izmm 7 6 coftjEB-J; OitrfFTS 4 3 ftffi^ 

[0062] 012 i01 OOjKfflfcl <&5£gjfcffl) 

[0063] *mmmi> , xyyyli 2 >J > 

rST- , PKM»g£ 84<7)5*>^U>'^'85i£< ofiBlc 
#(R£v# 8 0 *f JCB-f - 4 M&MK 8 4a, 84b j&lJftS 
§ft, Z<Dftt&M8&CO—-Jj8 4 b tO^MRSSf#8 1 
^jSRSseflWWS^iatUT**. EI12 (b) {4 

>-^>-coft^ffitcJCtTiHfflSiJ»Sn^«S!j#8 2# 
IStffeft, ±«SM&8 3 t«Efr|*FSeroj«^Si: LT«t 

[0064] ^afcfffCJi, -*^)««#s6>6J4«mi: 

SSctfjfi^Sfctfea&Sft, *> 3— :tr0>ift»#a»4>tt£Sit 

«0»*«ffiJ&3ft* . ;«±5tt4J:, 8H$!S8 5 F*|C9 
§ fc , £^±¥#<z»BK8 3 S-iiO, »5t#8 0 oft 



[0 06 6] HI 3fc»6H)tWt*L, M*fll90ft 
fleWT* § . *^tt^J(4, 1 RS^/a" U V¥(T)W&m. 
»1 0 7OK0#l 0 4TS<9HK*-hTfc3I»*4Ht 
T , -ecOTWiiK 10 7b fcHflffitff 1 0 3 SrfSft, £ O 
«#j#l 0 3jratfcl$fcLL«<Z>il»l 0 7 biffi5m 

[0067] *3Hfc0itC 4ft{f , fflffiJ# 1 0 3 £ ffltfc 
Sft-^M«o±^oilS& 10 7b lz^%i> i Wx& z k 

x\ m%#8 9<DMMm*&mzmxfa<vmico£mtf 

[00681014 fc*7SOtW£ijrr. *»fi^J(4ff 
1 0 ^fleWC* 4 . 

[0069] *mmmi>Mmm.M#9 5t>m^m^9 e 

«ffij^MMS#9 0^\ «^0#9 1 ^NM^'Xtft 
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(KSmt, ®M#9 4i:^<?)^-h^O-5*>^m^4'* 

[0070] ^^fti6, fr20#9 1 ^ffl^h^)^ (SP 
^•M#M«kB#) t(4, ffiffij^MaS&9 0 £ii->T£M^' 
Mil, lRSffiL?L9 3A>6(4, ft^SMM^ntait- 

^4 J; o lzvMtt& «, ZcDfctb. mmm^&mztt, 

[007 1 ] Aft, *HSffi#!lT14, fflffi}^aS#9 0 
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jftffijRsart-kimaR^iiiJntT Lav^«»*«< %h 
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f-^-bO-M^^. (>f ) {4fe4S,SOPKMomi 
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lUCSi^Sftto. ±IE»4 o%MB&mm&ft*.& Zti 
[0074] 4ft r>f K;^teB#5rki4, 
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[00761117^ msmmwcomm (m9mm 

M) £^f. mi b?MM%-l 2 4«0tt*>'9fc:#E»l 

2 ezmmz* #k«i 2 6 a. mm^z&nmizn 

J-SL^ai&l 2 7 a, 127b, 127c, 127d(C 

ecsM^mi. j; a t^Eti i 2 6 . 

[0077] £<7)#EK 12611 ENEaS"?, 128^' 
^comMUX', M fi'x yi/yco-pyy-P XMW) L T & 

[0078] tfz, ±.mm 8 mmwMM.^zixz.x , 
mmmm^m^mm^m ^ ^x tm h /nntefM^-- 

[ 0 0 7 9 ] El 1 SJi^BJtom 1 0HJfc#lT\ tfi^If 
1 2cOft*MT-3 E )-&, 

[0080] ^HJfi^Jil xyy>«#y "J > ^ 2 fll 
tO©M#10 9a, 1 0 9bSr*L. B^Milg&l 0 7<50 

TPBCT$W£n&«j#l 0 8#R«-C*4. «J»#1 

[oo8i] mmmn# 1 1 on his ( a > tz^t 

0 7a, 10 7 b<7)^fclWT^fc^4£l«l*U 

WKtfNsi 0 8^fflti>m:ii, El 18 (b) tsH-i 
affi»#*LWil|&10 7bt«S^Sfl|[6lLTPSH- 

[0082] El 1 911, Ell 8<7)iSS*#3tjffic7)fi!^^ ^ 
Lfc. 1319 (a) |±, «i»#£3!tTt^B#t. jffift 
*"<0«»#fc«aft LT I » ftHOBit** 4 . 113(i:. 

UlRt\ icOjiSM 1 3;fr6nfttfrtN&SSS££tSS£, 

kX'Mm<7)®M$:im$-£x^z>« z<?>Mtonm&. m 
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[0094] *ggfl&!C 71 1 9 Sr^LT 
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mm) 1 9{i®M#l 1 7b^7F>t"W: 

4. 
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HtifiB] YfRl 4^6B 1 2B (20 02. 6. 1 
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[#«E«iEl ] 

HfjE**$WB«] Wi« 

[ If 1 ] iy ^^»«^jB»tj»S«W#*fflli 
ff&«±g|JtKft(t ^ixTxy Wis 'J y ^"OP^m#(~l*I 

aS^D^tUPii:. mlEi®m#^>7 FfflStcoa^mBx 
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[#t?MuE2] 



iMjEttmmB&i 0012 

[ 0 0 1 2 ] § _fciE ( 1 ) ( 2 ) cO#Fi U*JB« 

£«ffij#£f£i1\ ltlffll»PWl»#«, fufE®M»S§<7)±. 
SP fcltfttt ^,iitxyy>yijy m&5l& fc ft ttr JR. 
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